Effects of temperature on ultrasound-assisted tryptic protein digestion.
The effects of temperature on ultrasound-assisted tryptic protein digestion were comprehensively investigated using matrix-assisted laser desorption/ionization (MALDI) time-of-flight mass spectrometry. Three standard proteins, cytochrome c, myoglobin, and bovine serum albumin, were digested at 4°C (ice), room temperature (20-25), 37, and 55°C for 0 s, 30s, 1 min, and 5 min, in an ultrasonic bath. We found that the number of identified peptides generally increased with increasing temperature or digestion time. Compared with conventional overnight digestion at 37°C without ultrasonication, digestions performed under ultrasonication generally produced more peptides under most of the above listed conditions, mainly due to miscleaved peptides. Tryptic digestions were also performed under all the conditions evaluated without using ultrasound, where the most significant improvement with the application of ultrasound in terms of sequence coverage and the number of identified peptides was observed at 4°C, followed by room temperature, and 37°C, while no improvement was observed at 55°C with the application of ultrasound, which may be due to the fact that the current experiments were performed in an ultrasonic bath.